The present study evaluated the prevalence of hypertension (HT) and its possible relationships with various risk factors in a representative sample (n ¼ 2884) of the adult population (418 years old) of Galicia, a region of Spain. Subjects were selected by a two-step cluster sampling procedure from the Galician public health service database, which covers more than 95% of the population (2.7 million inhabitants). The overall prevalence of HT, defined as BP 4140/90 mm Hg and/or current treatment with antihypertensive medication, was 25.5%, higher in men (31.1%) than in women (20.7%). Of the hypertensive subjects 50.6% were aware of the HT; of these, 72.0% were receiving treatment and 36.4% were treated and controlled. The prevalence of HT increased with age and was higher in subjects from urban areas than rural areas and higher in subjects with low educational level. Surprisingly, people with low educational level more frequently showed awareness of HT than people with high education level. Increased body mass index was related to increased prevalence of HT and close associations were observed between HT and cardiovascular diseases. Our data also show a linear upward trend in blood pressure from normal glucose metabolism to diabetes mellitus. Surprisingly, the prevalence of HT among people with known diabetes was higher than among people with undetected diabetes, which may indicate poor control of HT in diabetic subjects.
Introduction
Hypertension (HT) is one of the major health concerns in developed countries. It is an important risk factor that predisposes to cardiovascular diseases, including cardiac failure, stroke, chronic renal failure or coronary artery disease. 1 Like other multifactorial human traits, HT is caused by the interplay of several different 'risk' genes and multiple environmental factors. The risk of acquiring HT increases with the number of affected relatives and with severity of HT in these relatives. 2 Studies on HT prevalence have been reported from many countries and regions and some have shown that there has been a significant increase in HT prevalence with respect to the total population in recent years. 3, 4 These data are relevant because government need current and precise data about the prevalence, awareness and control of this disease, as a basis for rational planning of health policy. The Seventh Report of the Joint National Committee on the Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) simplified the blood pressure (BP) classification system with respect to the sixth report, eliminating stage 3 of HT and introducing a 'prehypertension' category of systolic blood pressure (SBP). 5 In addition, the JNC 7 report indicates that for patients with diabetes and chronic kidney disease BP should be 130/80 mm Hg or less. A study carried out in 1990 to evaluate the prevalence of HT in Spain (following JNC 6 criteria), in a representative population sample of 2021 persons aged between 35-65 years, found that 45.1% of the subjects were hypertensive, 6 one of the highest percentages of HT reported from a developed country; 4, 7 furthermore, the percentage of hypertensive patients treated and controlled (about 15%) indicated very poor control of HT. Galicia is a region located in northwest of Spain, predominantly with Caucasian population. To our knowledge, no global prevalence studies of HT have been previously performed in this region. The present study was undertaken to evaluate the prevalence of HT, according to JNC 7 criteria, in a representative sample (n ¼ 2884) of the adult population of Galicia, as well as the degree of awareness, treatment and control of HT. In addition, we evaluated relationships between BP and obesity and diabetes mellitus, as well as with other diseases related to HT, such as myocardial infarction, ischaemic heart disease (IHD), stroke and peripheral arteriopathy.
Materials and methods

Subjects and methods
The study was carried out in March-July 2004, in a random sample representative of the Galician adult population (older than 18 years) (n ¼ 2884). The Spanish region of Galicia (area 29 572 km 2 , population density 92.8 people/km 2 , total 2 695 000 inhabitants) is a relatively isolated European population at the westernmost continental edge; for studies of genetic characteristics. 8 We used the Galician Public Health Service (SERGAS) database, which covers more than 95% of the population, to select a sample of subjects by a two-step cluster sampling procedure. Primary healthcare centre-dependent populations were randomly selected in each province (Galicia has four provinces: each province population was considered as an independent population). Within each population, we then randomly selected subjects older than 18 years. Cultural and socioeconomic factors were considered for cluster selection, with health centres stratified by municipal demography and typology. In individual selection, sex and age were taken into account. Pregnant women were excluded from the study. The study protocol was approved by the Galician Clinical Research Ethics Committee (Comité É tico de Investigació n Clínica de Galicia). All participants signed their informed consent.
All subjects were contacted by mail to make an appointment for the study. For each nonresponder a substitute was randomly selected. Information was collected by a personal interview in local health centres using a structured questionnaire about various aspects of personal and familial health and sociodemographic status, followed by a physical examination to measure BP and anthropometric characteristics. Variables considered in the present study were sex, age, educational level, occupation and place of residence. Educational level was classified into one of the following groups: illiterate or no formal education although can read and write (group 1), education completed at 10-11 years (group 2), education completed at 13-14 years (group 3), education completed at 16-19 years or subsequent nonuniversity studies (group 4) and university studies (group 5). The anthropometric measurements were obtained by physicians and nurses. Body weight was measured to the nearest 0.1 kg with the subject barefoot and dressed in lightweight clothing. Height was measured barefoot to the nearest 0.1 cm using a portable wall-mounted stadiometer.
BP was measured twice using a standard mercury sphygmomanometer in the seated position with an interval of 5 min, with the mean of the two readings deemed as defining the patient's BP. The HT status and BP distribution of the study sample were assessed using standard criteria formulated by the US Seventh Joint National Committee on Prevention, Detection, Evaluation and Treatment of Blood Pressure (JNC 7). 5 HT was defined as SBP X140 mm Hg and/or diastolic pressure (DBP) X90 mm Hg and/or treatment with antihypertensive medication. 5 Awareness of HT was defined as the subject's report of a previous medical diagnosis of HT. Treatment of HT was defined as current use of a prescribed medication intended to lower BP. Control of HT was defined as SBP o140 mm Hg and DBP o90 mm Hg.
To evaluate relationships between diabetes and HT, 75 g of anhydrous glucose load was given orally in 250 ml of water to all subjects except those with known diabetes. Fasting and 2-h post-glucose load blood glucose was assessed by the glucose hexokinase method. We used the criteria recommended by the Expert Committee on the Diagnosis and Classification of Diabetes mellitus 9 to classify diabetes and lesser degrees of impaired glucose regulation, as follows: (a) normal fasting plasma glucose (FPG), o100 mg/dl (o5.6 mmol/l) and/or 2-h value in the oral glucose tolerance test (OGTT) (2-h plasma glucose) of o140 mg/dl (o7.8 mmol/l); (b) impaired fasting glucose (IFG), FPG between 100 and 125 mg/dl (5.6-6.9 mmol/l); (c) impaired glucose tolerance (IGT), 2-h plasma glucose of 140-199 mg/ml (7.8-11.0 mmol/l); and (d) diabetes, FPG X126 mg/dl (X7.0 mmol/l) and/or 2-h plasma glucose X200 mg/dl (X11.1 mmol/l).
The body mass index (BMI) was calculated as the weight (in kg) divided by height (in meters) squared. 
Statistical analyses
Comparisons of continuous variables among two independent groups were done by (a) the nonparametric Mann-Whitney test in the case of quantitative variables, (b) Pearson's w 2 -test with Yates' continuity correction in the case of categorical variables or (c) Fisher's exact test in the case of binary categorical variables.
Statistical significance was in all cases taken to be indicated by Po0.05. All analyses were performed with SPSS version 11.5 (SPSS Inc., Chicago, IL, USA).
Results
Sample characteristics
Characteristics of the sample are summarized in Table 1 . The sample comprised 2884 participants ranging in age from 18 to 104 years, with a median of 39.3 years. Of them, 53.7% were woman and 46.3% were men (Po0.001). These percentages are close to those in the Galician population as a whole (52.6% women, 47.4% men, considering subjects aged X20 years). Age (mean7s.d.) did not differ significantly between men (41.4714.9 years) and women (41.7715.5 years). A total of 54.7% were from urban areas and the remaining 45.3% from rural areas (Po0.001). Mean height was 165710 cm, differing significantly (Po0.001) between men (17277 cm) and women (16077 cm Prevalence of HT Applying the standard criterion (i.e. BP X140/ 90 mm Hg and/or treatment with antihypertensive medication), the global prevalence of HT was 25.5% (Table 2A) . Isolated systolic hypertension (ISHT) was seen in 46.4% of subjects with stage-1 HT and 55.8% of subjects with stage-2 HT. A total of 9.9% of the individuals studied were receiving antihypertensive treatment (Table 2B) . Among hypertensive subjects, 50.6% were aware of their condition (Table 3 ) (61.3% of women vs 42.4% of men, Po0.001); of these, 72.0% were undergoing drug therapy (77.6% of women vs 65.9% of men, Po0.01), and of those being treated, 36.4% were controlled (37.5% of women vs 34.9% of men, not significant) ( Table 3 ). Awareness of HT was more frequent in women than in men (except in the 50-59 year range), and more frequent in subjects aged X50 years old than in younger age groups. There was also a strong and somewhat surprising relationship between awareness of HT and educational level: people with low educational level (levels I and II) showed more frequent awareness of HT (75.2 and 58.0%, respectively) than people with educational level III (39.0%), IV (30.2%) or V (31.1%) ( Table 3) . Overall prevalence of HT was higher in men than in women (31.1 vs 20.7%, Po0.001; Table 4 ). Below the 60-69 year age group, prevalence was higher in males, whereas above age 70 years, the prevalence of HT was higher in females, mainly owing to DBP, which was higher in females in this age range (Table4 and Figure 1 ). HT was significantly related to educational level (Po0.001): prevalence of HT was 60.0% in men and 61.4% in women with educational level I vs only 17.9% in men and 3.7% in women with educational level V (Figure 1 ). Significant differences were also seen between urban and rural subjects (prevalence of HT 27.3 vs 24.0%, respectively; Po0.044) ( Table 4) . High BMI was in both sexes associated with high SBP and high DBP. Prevalence of HT showed a significant association with BMI (Po0.001), in both males and females (Figure 1 ). About 23% of subjects were obese (BMI430) ( Table 1) . Of these obese subjects 48.6% were hypertensive (52.2% of obese men and 45.2% of obese women); conversely, only 18.7% of non-obese subjects (24.4% of non-obese men and 13.9% of non-obese women) were hypertensive (Po0.001) ( Table 4) .
Among subjects with known diabetes, 60.6% of men and 68.8% of women were hypertensive, whereas among subjects with undetected diabetes, 55.4% of men and 57.1% of women were hypertensive; in both cases these proportions were significantly higher than in normal subjects (20.9 and 12.9% in normal men and women, respectively) ( Table 4) . IGT was seen in 8.1% of the total sample (Table 1) , and of these subjects 46.9% of the men and 51.4% of the women had HT (Po0.001 vs men and women with normal glucose status) ( Table 4) .
We also evaluated relationships between HT and other diseases, such as myocardial infarction, stroke, ischaemic IHD and peripheral arterial disease ( Table 5 ). All of these pathologies showed a significant association with HT: a total of 100% of subjects with a history of myocardial infarction were hypertensive. However, these subjects with myocardial infarction totalled only 20 people, of the total of 2884 (0.69%), a very low percentage from which to draw any conclusion. In addition, 64.0% of subjects with a history of stroke had HT vs 25.1% of subjects without stroke (Po0.001); and 80.6% of subjects with IHD had HT, vs 24.8% of subjects without IHD (Po0.001). Finally, 43.1% of patients with peripheral arterial disease were hypertensive, vs 25.2% of patients without peripheral arterial disease (Po0.005).
Discussion
The present study shows that one quarter (25.5%) of the adult Galician population has HT. In line with existing data from diverse regions mean BP and prevalence of HT increased with age, with more than 70% of subjects being hypertensive after age 70. The prevalence of HT is higher in urban than in rural settings. The prevalence of HT in men is higher than in women in all age groups, except over 70 years of age, when prevalence is higher in women. These data are basically in accordance with previously published studies. 10 Moreover, the prevalence, awareness, treatment and control of HT in Galicia showed some differences with respect to previous studies performed in Spain. For example, Banegas et al. 6 in a study of a Spanish population sample of 2021 subjects (age range 35-64 years), found that the prevalence of HT was 45.1%, the prevalence of awareness of HT was 44.5%, the proportion of aware patients treated 71.9% and the proportion of patients with HT treated and controlled 15.5%. Our data shows that prevalence of HT over a similar age range (39-60 years, n ¼ 1050) was 30.3% and the proportion of patients with HT treated and controlled 40.0%. The marked differences between the two studies in prevalence of HT and in the proportion of patients with HT treated and controlled, may be related to the fact that Banegas et al. 6 study was carried out in 1990 (our study was carried out in 2004); and as the early 1990s, there have been improvements in community-based health education and promotion programmes.
Our data also show that the most frequent form of HT in Galicia (11.7% of all hypertensives) is HT stage 1 (SBP 140-159 or DBP 90-99 mm Hg). Considering all nontreated hypertensive subjects (stage-1 HT plus stage-2 HT), approximately 50% have ISHT. It is well known that in contrast to DBP, which generally increases until approximately 50 years of age, SBP rises throughout life, and thus systolic HT represents the most common form of HT. 11, 12 It has been demonstrated that control of ISHT reduces total mortality, cardiovascular mortal- Prevalence of hypertension in Galicia R Perez-Fernandez et al ity, stroke and heart failure events. [13] [14] [15] In fact, we found a significant association between HT and cardiovascular diseases such as myocardial infarction, ischaemic heart disease, stroke and peripheral arterial disease. This suggests that greater control of HT might reduce rates of cardiovascular and renal disease.
We also observed that HT is significantly related to educational level, with a higher prevalence of HT in people with low educational status. This is in accordance with previously published studies. 16, 17 To investigate whether this association is related to age (i.e. lower educational level in older people), we carried out a stepwise logistic regression, which indicates that educational level is significantly related to HT independently of age. Surprisingly, awareness of HT is significantly higher in people with lower educational level; however, and in line with other published studies, 16 treatment of HT is less effective in subjects with lower education level.
Obesity is the most common cause of HT. 18 The relationships between obesity and cardiovascular and renal complications (such as strokes, heart attack, heart failure, diabetes and kidney disease) is continuous and progressive, even below the conventional 140/90 mm Hg cut-off points. Almost one-quarter (22.7%) of the people in our sample had BMI above 30 and more than half of people with BMI430 are hypertensive. Previous studies have found that in Spain the global prevalence of obesity in people aged between 25 and 60 years is 14.5%, 19 but in the same study it was also found that the prevalence of obesity in Galicia is about 20%, one of the highest prevalences in Spain, in line with our data. The loss of one kilogram in body weight results in a decrease in mean arterial BP of approximately Abbreviation: CI, confidence interval. I, II, III, IV and V: as in legend of Table 1 .
Prevalence of hypertension in Galicia R Perez-Fernandez et al Prevalence of hypertension in Galicia R Perez-Fernandez et al 1 mm Hg, 19 and it has been suggested that weight reduction should be considered as an effective measure in the initial management of mild-tomoderate HT. 20 In this connection, there is a clear need for government efforts to prevent and control overweightness/obesity. Better control in prevention of overweightness/obesity would significantly reduce HT and thus decrease related cardiovascular events and the costly burden of these two public health problems. 21, 22 When HT coexists with diagnosed diabetes, the risk for macrovascular and microvascular complications is dramatically increased. 23 The prevalence of HT in the diabetic population is 1.5-3 times higher than in nondiabetic age-matched groups. 24 A recent study performed in Hispanics in the USA to explore the prevalence of HT and diabetes found coexistence of the two disorders in 66.7% of individuals. 25 In the present study, we likewise found that a similar proportion of diabetic individuals (more than 60%) showed HT. In addition, almost half of the subjects in our sample with IGT have HT: our data show that BP increased linearly from normal glucose metabolism through IFG, IGT and diabetes mellitus. Surprisingly, the percentage of patients with known diabetes showing HT (60.6% in men and 68.8% in women) is higher than among people with undetected diabetes (55.4% in men and 57.1% in women); this may indicate poor control of HT in known diabetes. Treatment of HT in adult patients with diabetes has been reviewed by Arauz-Pacheco et al. 26 these authors recommend that diabetic patients with BP 4130 mm Hg systolic or 480 mm Hg diastolic are candidates for antihypertensive treatment: between 130/80 and 140/90 mm Hg, a behavioural approach (moderate sodium restriction, calorie and alcohol restriction and increased physical activity) may be used for at least 3 months, whereas patients with BP X140/90 mm Hg are candidates for immediate pharmacological treatment in addition to behavioural treatment. Thus, there is a clear need for follow-up of diabetic patients with HT.
In summary, the prevalence of HT among adults in Galicia is 25.5%, with only a small percentage (36.4%) of hypertensives being treated and controlled. We also found significant relationships between HT and diabetes and obesity, as well as with some cardiovascular diseases. All these data suggest a need for increased government efforts aimed at primary prevention of HT. What is known about the topic K HT prevalence is increasing in some countries in recent years. K HT prevalence is related to obesity and diabetes. K HT is an important risk factor for cardiovascular disease.
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What this study adds K HT prevalence in Galicia is 25.5%, similar to other developed countries, but lower than in Spain as a whole. Control of treated hypertensive patients needs to improve. K People with low educational level are more aware of HT than people with high educational level. K HT prevalence is higher in people with known diabetes than in people with undetected diabetes, which may indicate poor control of HT in diabetics.
Abbrevation: HT, hypertension.
Prevalence of hypertension in Galicia R Perez-Fernandez et al
